This article is devoted to the urgent problem of drinking water supply in the mountainous regions of the Chechen Republic. The results of the assessment and calculation of groundwater reserves are presented. The article gives a brief assessment of the hydrogeological conditions of the study area, especially the complex of alluvial lower-upper Pleistocene sediments of the overdeepened river valleys, represented by boulder-pebble and boulder-rubbly formations with sand and sand-loamy aggregates. For inventory assessment and choice of a methodology of the reserves calculation in the Research Methods section, the hydrogeological conditions for the formation of groundwater are schematized in all the four study areas (Khimoyskiy, Shatoyskiy, Itum-Kalinskiy, Vedenskiy). On the basis of experimental field hydrogeological works, the calculation hydrogeological parameters necessary for the calculation of the groundwater reserves are determined (the main hydrogeological parameters on the estimated areas are given in the article, in the table 1). In the Methods section, the detailed justification of the scheme of placement of project wells is given (further the wells are supposed to be used as a water intake). For all the four areas --Khimoyskiy, Shatoyskiy, Itum-Kalinskiy and Vedenskiy the``strip aquifer'' scheme is adopted as the calculation, limited by two parallel impermeable contours (the slopes of river valleys are composed of impermeable water-resistant bedrocks). In the Results section, all schemes, formulas and brief characteristics of each investigated area (the acreage, the necessary water demand, the type of project water intake) are given. For each area, an security assessment of the calculated reserves is given, which is confirmed by the balance method (all the calculations are given in the article). In conclusion of the article in table 03 the data on the reserves of fresh groundwater based on the results of prospecting-evaluation works of 01.06.2015 are given.
Introduction
The problem of providing high-quality water to more than 65-thousand people living in the Khimoyskiy, Shatoyskiy, Itum-Kalinskiy and Vedenskiy regions of the mountain part of the Chechen Republic becomes more acute every year.
Historically, the water supply of mountainous areas was based on the use of the water springs and partly the rivers. The use of surface water for drinking purposes, which is polluted everywhere by sewage and other domestic and industrial wastewater, is now almost impossible.
Today, the deficit of drinking water for mountainous areas is more than 30 000 m 3 /day. Payment of the existing deficit is possible by finding the sources of groundwater supply, as they have a number of undeniable environmental and economic advantages over the surface waters.
Currently, population growth has led to the enlargement of the residential areas, that is why the organization of centralized water supply is necessary.
An assessment of the groundwater resources for domestic and drinking use in the study areas has not previously been made, with the exception of the Itum-Kale area: there in 2012--2013 CJSC``GIDEK'' searched and assessed the groundwater resources in the area of the projected water intake situated near a river channel for the needs of the Year-Round Ski Resort Veduchi object. The results of these works the Khacharoyakhksky deposit of fresh groundwater was explored and confined to the alluvial sediments of the valley of the Khacharoyakhk river, which belong to the upper uaqternary and modern divisions of the quaternary system.
With the help of the Federal State Budgetary Educational Institution of Higher Education, Grozny State Oil Technical University named after acad. M.D. Millionshchikov, in accordance with the agreement concluded with the Subsurface Management Department of the Chechen Republic, the search and evaluation works on drinking groundwater in the mountainous part of the Chechen Republic were carried out (Khimoyskiy, Shatoyskiy, Itum-Kalinskiy and Vedenskiy) [7] .
Prospecting works, in the process of which a complex of hydrogeological, geophysical, laboratory, experimental filtration works were carried out, as well as regime observations of surface and underground waters were carried out. These works made it possible to identify the underground waters of alluvial sediments of the overdeepened valleys as the most promising ones.
In the process of prospecting and evaluation works the factors that determine the regularities of the reserves formation of drinking water were studied. The areas, promising for localization of the deposits (areas) for water supply of the region centers and nearby residential areas of the Vedenskiy (Vedeno), Sharoyskiy (Khimoy), Shatoyskiy (Shatoi) and Itum-Kalinskiy (Itum-Kale) areas, located in mountainous and high-mountainous parts of the Republic, and experiencing an acute shortage in drinking water were identified.
These works will sufficiently solve the issue of providing the population with water in the region centers that are the least provided with quality drinking water in the badstudied mountainous part of the Republic, and to improve the sanitary and hygienic living conditions [7] .
Stationary observations of the groundwater regime and experimental filtration work
performed in all the four areas (Itum-Kale, Khimoy, Shatoi and Vedeno) allowed giving a preliminary assessment of the hydrogeological parameters of the alluvial upper-, medium-quaternary aquifer (specific flow rates, filtration coefficients, etc.) and to determine a possible performance of the water wells, to assess the quality of the groundwater alluvial aquifer.
According to the results of the specialized hydrogeological studies for ensuring the economic and drinking water supply of the Itum-Kale, Shatoi, Khimoy and Vedeno population, the areas that meet the requirements and opportunities for assessing the reserves of near-river aquifers in the overdeepened parts of the river valleys were identified.
The calculated value of the groundwater reserves in the estimated areas corresponds to the technical specifications and conditions of the license. Performed geological exploration works will solve the problem of drinking water supply in the Itum-Kale, Khimoy, Vedeno and Shatoi villages of the Itum-Kalinskiy, Sharoyskiy, Shatoyskiy and Vedenskiy mountainous areas of the Republic.
Research Problem
This article is devoted to the issue of searching for the sources of drinking water supply in the mountainous regions of the Chechen Republic. The article consistently explains the stages of solving this issue: the choice of research areas, based on the analysis of the performed works; the production of exploration; assessment and calculation of fresh groundwater reserves on the basis of experimental data on the hydrogeological parameters.
Research Questions
The study of the geological and hydrogeological mountain areas of the Chechen Republic (in the areas of the Itum-Kale, Khimoy, Vedeno and Shatoi villages) for selecting the sources of drinking water supply of the villages. The whole complex of geological and hydrogeological works performed in the study areas is described. The methods and techniques for assessment and calculation of fresh groundwater reserves for drinking water supply are selected and substantiated.
Objectives of the Study
On the basis of the specialized hydrogeological studies of the study areas, the objective of the study is to identify the promising aquifers suitable for drinking water supply, to assess the water reserves, to calculate them and to give recommendations for construction of the water intakes with a guarantee of 25 years. Each of the objectives is justified in this article in detail.
Research Methods
The hydrogeological conditions of formation of the reserves in the river valleys were schematized for substantiating the method of calculation of the reserves in the estimated areas of groundwater.
The estimated areas of groundwater by the typification of Borevsky B.V. and Yazvin L.S. belong to the subtype 1-B, that is, to the deposits in the river valleys of the mountain For all the four areas --Khimoyskiy, Shatoyskiy, Vvedenskiy and Itum-Kalinskiy --the scheme "strip aquifer" is considered as a calculation model. It is bounded by two parallel impermeable contours (slopes of river valleys are composed of impermeable bedrock --argillites, clays, etc.), the consumption of them is zero (Q = 0). It is also known that the replenishment of the reserves occurs only during floods.
Findings
The calculation of the reserves is carried out by the hydrodynamic method according to the formula, which allows determining the decrease of the water level in the well during the low streamflow period, when the water intake will work on the drawdown of liquidity and the interception of a natural flow. For the mountain rivers of Chechnya, the low streamflow period lasts from December to February --3 months --90 days. [5] Project water intakes should provide the necessary water demand for he residential areas, while the calculated decrease of the water level in wells should not exceed S (additory) --0.5--0.7 N.
The calculated decrease of the water level in wells, which are in the form of a longitudinal row in a narrow valley, is calculated by the following formula [1]:
where H is the effective capacity of the aquifer, m This formula is derived on the assumption that each well will operate in a closed block. In other words, it is agreed that each well triggers natural reserves in the area bounded by lines passing through the middle of the distances between the wells and the impenetrable sides of the valley. In this calculation, the values of decreases for all blocks, except the Central one, are slightly overestimated.
The block area is reduced to an equal-sized circle, the radius of which is determined by the formula:
where Rc is the radius of the block, m;
λ --distance between the wells, m;
L --width of the valley, m.
The calculation of the groundwater reserves is given below for each site separately.
The Khimoyskiy area of underground water
The area is located on the stretch of the mountain valley of the river Sharo-Argun, the The type of the projected water intake is a linear longitudinal row of 3 wells ( Fig.   1 ), located at the bottom of the valley, the length is 1600m with a distance of 800m between the wells.
The accepted flow rate of the water intake well will be: 1000 m 3 /day:3 = 333,3 m 3 /day.
The possibility of obtaining the projected flow rate is proved by the experimental works during the search and evaluation works.
In fact, the resulting production rate for VMS.1 is 535 m 3 /day or 6.2 l/s. It follows from the above stated calculation that with the row 1600 m long and with productivity of 333,3 m 3 /day of the exploitation wells, the average distance between the wells is 800 m, the water intake capacity will be 1000 m 3 /day and the reserves will be provided.
The Shatoyskiy area of underground water
The The type of the projected water intake is a linear longitudinal row that is 1000 m long, consists of 3 wells (Fig. 2) , located at a distance of 500 m from each other.
The accepted flow rate of the water intake well will be 333. It follows from the above stated calculation that with the row 1000 m long and with the productivity of 333,3 m 3 /day of the exploitation wells, the average distance between the wells is 500 m, the water intake capacity will be 1000 m 3 /day and the reserves will be provided. which is less than S (additory) --6.6 m.
It follows from the above stated calculation that with the row 1000m long and with the productivity of 333,3 m 3 /day of the exploitation wells, the average distance between the wells is 500 m, the water intake capacity will be 1000m 3 /day and the reserves will be provided. 
The Vedenskiy area of groundwater

Assessment of Security Calculated Reserves
The security of the calculated reserves at all areas is also confirmed by the balance method.
The reserves are assessed by the balance method on the basis of:
where Qe is the natural resources, m 3 /day are determined by the flow rate of groundwater in the range of the projected water intake;
Ve is the natural reserves that are characterized by the mass of the gravitational water in the reservoir.
where K is the filtration coefficient, m/day; 
Conclusion
As a result of the search and evaluation works, the groundwater reserves in the amount of 4,0 m 3 /day were identified and assessed. The availability of the estimated reserves in all areas is confirmed by the balance method calculations (natural resources of the subrustal flow and capacitive reserves of the alluvial aquifer) and are the estimated balance, calculated for 25-year of exploitation.
Considering the staging of the hydrogeological works and adopted group 2 of complexity of the hydrogeological conditions, the assessed reserves of the Khimoyskiy, Shatoyskiy and Itum-Kalinskiy areas should be attributed to C1 category, and the reserves of the Vedenskiy area are calculated by the method of the hydrogeological analogy and belong to class C2. Table 03 shows the reserves of fresh groundwater presented for approval according to the results of the search and evaluation works for drinking groundwater for water supply of the Itum-Kale, Khimoy, Shatoy and Vedeno villages of 01.06.2015.
According to the degree of knowledge, the Khimoyskiy, Shatoyskiy and Itum-Kalinskiy areas should be allocated to the proved areas, and the Vedenskiy area --to the estimated ones.
The increase of the reserves on the areas should be carried out in the future only according to the monitoring of the exploitation of the groundwater intakes, which should be organized in all operational areas. 
